Glutamatergic innervation in bone.
Bone is highly innervated, and evidence for a regulation of bone metabolism by nerve fibers has been suggested by many clinical and experimental studies. However, the nature of the neuromediators involved in these processes has not been well documented. Glutamate (Glu), a major neuromediator of the central nervous system (CNS), was recently identified in nerve fibers running in bone marrow in close contact with bone cells, suggesting that Glu may also act as a neuromediator in this tissue. During the last few years, all the machinery required for glutamate signalling in the CNS was demonstrated in bone. Osteoblasts and osteoclasts express ionotropic Glu receptors (iGluR) (NMDA, AMPA, and Kainate) and metabotropic Glu receptors (mGluR) as well as Glu transporters. Electrophysiological studies have demonstrated that NMDA receptors (NMDAR) and mGluR are functional on bone cells. NMDAR are involved in osteoclast formation and bone resorption and preliminary studies suggest that they may also participate in mechanisms underlying osteoblast proliferation or differentiation, providing evidence for a direct action of Glu on bone cells. The bone loss induced in a model of sciatic neurectomy in growing rats is associated with a decrease of glutamatergic innervation, suggesting that Glu released by nerve fibers may contribute to the regulation of bone remodeling. The manipulation of Glu action in bone may, therefore, represent a new therapeutic target for pathologies associated with modifications of bone remodeling.